Combination of vaccination and competitive exclusion to prevent Salmonella colonization in chickens: experimental studies.
Vaccination and competitive exclusion (CE) represent accepted prophylactic measures to control Salmonella infections in chickens. To use the advantages of both the CE technique and vaccination with live Salmonella vaccines the combination of these methods was studied. In three experiments, SPF chickens were pre-treated using combined or unique administration of CE and vaccination with a live Salmonella typhimurium strain on days 1 and 2 of life and challenged with the antibiotic resistant, but otherwise isogenic mutant of this Salmonella typhimurium strain on days 3, 15 or 40 of life. The caecal colonization of both the vaccine and the challenge strain and the antibody response after infection were examined to evaluate the protective effects of the different combinations. The exclusion effect of CE cultures against Salmonella infection could be seen in very young chicks and was still considerable on day 40 of life of the birds. The Salmonella wild-type strain used as vaccine alone also resulted in a substantial protective effect against homologous challenge. The combined administration of competitive exclusion and immunization using the Salmonella wild-type strain as vaccine resulted in a considerable additional protective effect above the level of the respective exclusive application of these prophylactic measures. Administration of the Salmonella vaccine strain prior to or simultaneously with the CE culture produced the best protective effect, because such combinations ensure an adequate persistence of the vaccine strain as prerequisite for the expression of colonization inhibition effects and a strong immune response. The full exploitation of this potential using attenuated live Salmonella vaccines will require the presence of high inhibitory and immunogenic properties in the vaccine strain after attenuation of a selected parent strain. The combination of competitive exclusion and vaccination as a new measure in integrated control programmes against Salmonella infection in poultry could result in a considerable increase of protection in both very young and older chickens.